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ISHBHtfc J: 3 0 tS«^ M 0 m 

wkom&hTEmwh 1 otEiE**^fflL, 

1 0*>'-eortfflA«--yTgPN(CfcV^Tft»fe 

umzn%.v-7 3 o^mcnMKicis^jeL^aK 

Sri-oT^h-tf-f MWfl 6 a. 1 eb^KUOSrlHl 
[0 0 54] j^^TSNtCfcttifURfis 

#g?tt4 OOTffifcSgt^h 1 Q<r)tmbffmzW& 

SW4 OOTIBfc Wt»*ra*«** C fc l> . i 
ftli. &&£$S5tt4 0 k IX Tfr$ -^A^rfflV^ 
d fc*BB» Ott*«tWWK J: < «rn*i*ktt±»f 
Jni^fB«fl:Lfc«^ft:. BMtl&Wirh l Ofc« 
£o(fC5&tf^ h 1 (XTrnxmrnt IXlioZk 

zm<ij<r)X'bh. 

[0055] A££98#4 Ote, **#fo«iM0Hli 
*H4 0^«RU i«!MKW»«4 0fc:»t**#*rt 



fc, </H*#>f Ktttfl 6a<Z)Jflfflfc, **>*#fci&V% 

m£«S£avvc a y ?«i6e *»«jmis*. * 

frhtfJ K»»l 6 aOjtfflfc^^/H- 1 0?)rtEfc 

«taajBWiKtfiii8*TiBa(i^h 1 ocdesiiw 

« 1 6 b 1 1, FnuaBAJutt-s £ t &x-% h . 
[0056] H6tt$wK«^att?*t«tt£* 

■T. Mtt^T 1 7 a • 1 7 b • 1 7 c fc*Mlfc$«K 
JKCtt. Ifi3Tl 7atHtt3n 7bfc<0|SL *L 
Tett3T17atJStt3T17ct<0^tfeV^. £ 

i o<r>wmmmm 1 taws**^* 
s. zw&nwM. %mmmmi<vm%mzs:~> 

a<Z>4"l>£ Ot U^K<9"C^L^*^M Otcfc 

tt&pmxfomtitmijFiL. ffiMtffe*<ji>b i o^m 

[0057] i^g«--yTgPN«Oia^{i. ^F^tOiS 

wgnm#mmtih z t x-m%<r>w$uflmztii x 

3fcfiIS£ft.!>. ±E02ct)2 6ii)t5t^h 1 0<O?g 
(=fe^T(iiag-fey-9-2 6-CSJgt/i^^h l 0« 

[00 58] BBLT. ^«<;Phl0*«t. »BHal 
S82 lfrt>ffi®.34)V 1 8^c7)^m^J: 0±ie<7)<fc 3fc 

^«</wh i wmmmm&%zixx%M-v7& 
KiMteomiz&ohtf^x&mztitzmmzto^ 
x. mmmmfrt>imziitz*.%Mbi'-w&t 
mfcztitzmmtk ix<wa&mp#Em-vr 
SPNoS*<;u h l o t Jnffio- ^ 3 o t wmizmim 
* 5 ±|6i§, iO*>^*^hffi^iinL-C«A§ft. 5&i 

*LT^*^Uh 1 0 fcH£££*-y7-aSN£&ftiB 
iH^ft-CVK. i<03e«-y7WN*«3t^MOi: 
-^tC»ieili«P* { «ft«i!ai$ft-CVKag{ciJUT, 

j&t^h i oco«si^m*t'iD»$ftT}ftiefls«p 

(4. ^«--yr^NS-aji-rSi:lHllE^«^h 1 0<0 
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[0059] *mtZ&^X\is ±E02 iZ^tX 0 HZ. 

^.mm^X'hh^r-^X^ -y^5 0£ISi£L-a^. 
[ 0 0 6 0 ] 07 HWCfiEffl LfcS^BKOEIBB-e 

ageiwaas^Tfts-^-^^^f-sott, +2 

4VDCSaWSlt^UW-^'f 1 tB:»gM$^ 

5 1 ^tf»ft«*«BfSiX yf-5 1 tfWE I , 
7~?)&m#jl»r£ftl>.r k Icj: 

4 7*5 0liOFF|WtiU*2 2 0KCCZR£Lfc. 

"t-^X-f yf-50(i, jgf^/VF* 
1 O^^gHfcttlPlLTJ&i'^h 1 OcO^fflC^ 
ItfcBIStfc. t-t^7f50k£»^M Ob 
<T)W)%em$&2 mmt Ltz. Ztilzk*). 5£t^h 
1 0 iZV-*X4 OcOjgfttStCj; SflbWK - 

[0061 ] 3Mf»{cJ:nif . §£XttB(cJ:*£*ga4t 

ttjl v ^ 5&f- -y rgPN taS&WR * o fc«srcj&*i&a 
(£*«) a*»ikU B«3>f;H8t:ie«iWB»t^ 
5&t^h 1 0**3B&LRttfc*£'Cfc. IfcWKioT 
v*5J&»- -y 7»NTIifBS LT v vfcv >fc*ic«EjWI« 

•y^5 0AMLT£&/^ -^-t^ 
•y f - 5 0 # 2 2 0 Ut-tX^f -y f - 5 0 A* 
Wut%£T\ »J 7f 5 1 icj; 9HH8n4 ;p 1 

8^*&S^'ig8Ir$ni». «<y)3& 

tk&mmA o o acisaT* s tz^m^x-tt z t 

1 0O&&£#it-rS£fc#T'&S. 
[ 0 0 6 2 ] «BJg»taX7 b LXV-^X-i »f« 

^»^S(-^-7-fe y hfiSihofca^^yi^fflS 

utRttTvvfev^, mamnz^^x^tc^v 

[0063] <l«3'(*>i83'(*18tt, =M/l- 
(HH) («tt) £ LT-*fo*<* 

s-fflu, zti&mL®&^x®m34?uzmtfL 
Lx^h. mmmi&frwh 1 o«osBfcfcj:*36£ 
mz^&Lxwm.ttthffl&ft^hntfi*^. m 



[0064] ^ 1 8cy>Jg«{i. ±|gll2<OJ: 3 

flrtBfciB oXoizlX^h. *8ffCttjat* 
n-h l Oco^»lt{ilK3-<;H 8bcomco^.mm2 

dfyrsFfflB. ^yrshM SHttHg. peeks} 

tt. PESffiflg. PPS^ii. PFAffi. PTFE® 
[0065] Itt37 1 7a - 17b - 17 c»tfHl» 

hm^mwtttm&nwmmmwx-hh-hK 
znvmtf 5 mm^si s b z.<nmtfm t < isr-ti 

tz&b 5 mmttftlZthtQtfk^. 5 mmimX'fo 

^«1 9 3&»fe<og|{B«. BP*>1 8a • 18b (05) 

[0066] <^*^;l- h>08Ji*CTtt>(t-i>^»'<. 
)VY 1 0^JIffi^^^1-gi«T'S)-S. 

a® LfcswMi 2 fc . -ec7)^ataii l^mmji 3 1 ^ 
^rw. ^« 1 b w&m 2 1 com<?>m 
warn 2 btimm 3 1 ^s^^««o^, #jnatz 

h 1 0 e*$v vrfHWB 1 tfrtaiT* 0 , it 
s«33Wi8i»T*i. ±^L^j;dtc mm 1 izm 
mmmmtz z b x-mm 1 izm^m.tx^ 
»m 1 *^-ri. . *<7ym*mm 2 • iss^ 3 ^ t 

•C^IK^M OSrftffiiU j£*--yT»Nlcjltt3*i 

[0067] ( a ) mm 1 

- y*7k ft. ®?lttSUS. --yy-yk 
J;^-.yir;P, ft, Btt^fyl/X. 3y\';Ph-^«y^ 

i. 0 j?< flo 2 0 0 /z mOTt-r «i b tmt 1 

\\ [m] »i. BH808l2 7<OS8aRf [H 

z] tSE^tffl^ffifiiP [flm] T s 
[0068] 

[»23 <J = 503X (p/f u) 1/2 
[0069] «aEK^fi&bh.&«S»[<OfiiR 
Mlil/eOTttottiO, 2!tcw3fc%t'<OX^ 

n^fJiciwaESiTTftJRsn'rv^ (01 o#,^) . 
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$8*® l<0ff$li»*L<«l~l 00 umifiiW H 
Htm 1 ?>W- lum£<<)i>'hZ^t%i fcVflWfct */p 

ia<i oojumfrg^fcHtttfiiK&oi-r, 

v\ ft^T. $88Mn^JS*ttl~10 0jum#Jffil, 

[00 7 0] (b)®ffiJ12 

3 V=f ASTHJRtta* J: < iSPWJ: v vtfjfTfc 4 . 

WttJf2<^£tel 0~5 0 0jum**J?2U\ 

ttJf 2 tt5»B*iMtfcfMIt-* fcftt=«&SKr*3 ?£> 

mm® p±?*# ^ffiatc«o x<? mmm&zti 
^ ^TJ4*a?«)Wtti * . sitta 2 <m § 1 1 r 

ti. 1 0/xmOT-C1«IB#i«^^{ih^-«coiia£!it 

m 2 a* i o o o u ma±co^zmm 2 <mm 

J:9#2L<Ji^ttJI2c9JS&li5 0~5 0 0jum 

[007 1] was 2 crmmt. mumt^h t mi 

tfmilXLto. *ZX\ 3Mtl2<0«Ki:LTtt6 
OS (J I S-A) OT, L<ii4 5Jg ( J I 

s-a) artfixw ®&m2<r)fMmmxmLx 
a. 

[0072] 

[&3] 6X1 0"*-2xl 0" 3 [ca l/cm • s e 
c • d e g . ] 

[00 7 3l*H£**A#, 

[0074] 

[»4] 

6X10"' [ca l/cm • s e c ■ d e g. ] 

ocomm (gffl«3) fcfc»tsa*jJM t a<£*. 

[00 7 5]JKH5#¥A#, 

[0076] 

[»5] 

2X1 O" 3 [cal/cm- sec-deg. ] 

[0077] J;-5T, !»HSS*A«. 
[0078] 

[&6] 6X1 0" 4 -2xi O- 3 [cal/cm - s e 



c • d e g . ] 
[0079] 

[»7] 8X1 0-«~l. 5X10- 3 [cal/cm- 
sec-deg. ] 

[0080] (c)MMM3 

Msim3it. 7vwnm* >>V3>mm. y/^^^v 

n>zfj±^ 7-/iiA, y'J^yrfA, PFA, PTF 

e< fep qwmi&B.-rmum <d x ^ ^mmm $> 

tUoftWItetS. 4fc, 8IMJ13#1 0 0;i/m 

[0 081] 09fc^\t3fc. 5&*^h (Jg 

4 h'M8 ( ftfftfl 1 oWttJf 2 fc Ji^tMM ) tzm&N 

»J-f 5 Kfflll. iKUTS K« jK'JTS M 5 H«i 
flg. PEEK«, PESffllg, PPSgJflg. PFAf 

Hi. ptf esjhi. FEP®mt'<7)mmmt>^\,\ 

[0 08 2] itz. W\&M4<7)W-ZtlXlil 0—1 0 

0 0wm^LV\ fflT^«4C0lI§^'l O/zmi^t 

1 0 0/imSr^ti»i:att3ri 7a • 
17b- 1 7c&tfffl>Ea3-r/H 8*^^J§1^(0!E 
Jt#** < & 0 . SBfc&H-dMcjaMI 1 mWZtiKcK 

1 o<7>ftmizftfrb%^£otz®imx'$hcDx\ m&m 
4 *^v^t it® txm&m pm^mmmtf 

[00833 Kmm&j >*—?m>m 1 {4*»*o 
m i ^HMo»«t^4B«^^iatfc^4 . f^a^) 
01 2£m-a%3yrf-?**ttimMbstmttn£ 
tmi&z^-f ?u y -7 mxh h . 1 ^nifi^ 

0SS3OO. StSSi-7h«(Fuser) 3 13. 
7jf _ h VN-. X i?$)j«njs§3i 5, K9>fATlIffi3 1 6Sr 
filiTV^S. HtC -hfB«JBE*JfflHHlSS 3 0 0 fi. -fr-* 
■•/h7V-#302. y 3 0 3, (PEC 
T) 304. y-»h7>X30 5. 306. ±X 
^ 7^307^ ^2OX^7fff308. ft^n 
yfyf3 0 9, S2c7)iygayT^3 1 0. i]VV 
YY7>X3 1 l^<ii.TVM>. 04>3O WiMMy-i 

>\D^. 3i4tt3©taw>aw!!i*>/5j-7«^AA 

[0084] J:fa§a&<D$j££»f1^3ttfcPii&t£ k . 
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-t-*y r-7V-#3 0 2(4. swsfcfiwr*. sss 

0SS3 0 414. X8^fr&WaHKitefT37*y 

8(4. m»S<ox^ iivywjvtt 
1 114. ±7-f yir3it?30 7, S2<7)X-(7fS?3 

0 8T74 y^yy^iitzxA y^-y^mSSSr^tB-ri. 

h9y7.-f£>l>. 5&*&.x^-y (-$3 1 314, 

®&k LTttJb»U:Jft«3'Ol'18 (02) fc. flK 

^aj-if-5^^2 6 (@2) t. ^m^m-t^- 
ym^x-hm,^ i4<4. ^ia*wB«»«na<07-'j 

[0 085] 7-f-HA.y^»J8?Hl»3 1 5(4. £#S 

J&t J±K L^r*^$iJffll4$: 3>h D-^-fS . K 9 4 A 
ESI 3 1 6*4. 7 4-HAy^fH«illl»3 1 5frh<T)7 

B«M«BJBfcffiiSLv^iH»*lTo. ±7.4^5173 
0 7. lfS2?)74 -yf*F-3 0 8kLTtt. A"7-fflf 
a^^SH^fltfCfcO. FETt> L<(4 I GBT 

(+aaBi^3r-H) fcioanftSfiTus. ±74 

■y^*73 0 7. 312074 7fSf3 0 8(i. 

[0086] ^m-i vx-nm-3 o 1 *»^ssax*« 

^SrSft. 1r-dr-yh7>->5r3 0 2&tfyu-3 0 3 
LTScSHSS 3 0 4 fc . K 

sss®s& 304 ffimmmy^ y iz x o miwim - 

•y > ^Srff •? 4: 3 £9- h ffltt h 9 VX 3 0 5 £ H 9 

3 0 9 T»«3ftJi^l3Bfc2fl^ W^ttEtfBttllS 
^tfO^m. SS2074 >y^-f^3 08<Dg3Il$fc: 
(4H«3>f;H8H)IRi!)^Effi«JE* { EPJD$tr., «83 

81fif->*7°t IM3-01<18(4esS£SU£ 
(tJ:?fc-fl>*:#>. »«3>f;H80WIWc««3^ 

&£Q(c J: 0 7 9 4 Ay 7«Ei: iftf tihXKBmSL 
[ 0 0 8 7 ] 7 9 4 A y 7«EO 'J V^r >-7>**£ < . 

m 2 <r>x4 v 3 o 8<^3 itfm^nw&tffkiz 



£352<7>74 y^^SOS^g^OV^^^yT-^ 

3 0 8£*y-fft(4\ H2<7)74 -y f-3St?3 0 8l4mE 
3 ; t tc < 9 - >*jm% £ fc £>it 
•CfeO. ZVS (Zero Voltage Switching) tWiitlX 

0 8<?)74 y*vn:tt3»5Mi«'N:-*-$ £ 

LX^l. 

[0088] <«e»a«f>*»^)» i ommmrn 
±iBiai. f^^ai i<D^uyhhyyx3i am 

UyYYyyX3 1 1(4. m2<OX-( »/ftf3 0 8(?) 
X5 y^ (FET««^liFMy)4»^fia[0»3O 

t\X^&. 1 : nCO^mi^-th^UyhhyyX3 1 

im?-ymw7-w?>n8i*%i. n^-ymiz 

8B47-f;^0HKAyy7*7^^) 319 um<n> 

mi im) Tmzmmttz®. moKHz^mmi 

(C*tf£?t6 tT-7^-/U FE1K3 2 0 (fl^colll 1# 
[0089] SC. •eeO&KJgafSii*^ 100HzC 

wjc-ri. e- ? *-/t- f Eft 3 4 o um<7>mi i# 

!8) tJ: 0«E'J •y7VP$-^tJ«8iEt-7^^K0ifi 

(Rfc LTV^^. g(c. ft^ttJ^mTJCO'J 5 -y Fffit LT 
*&J)ffi&Zy ji\s?®8&3 1 9 (f^^Hl 1#B3) 
izi. 0 'J y r;P^JR 0 . t - ^«a(i«iB-r 4 4 *) 
£5£ LfeWEk LT±IEH 1 C07 ^ - HA y 
3 1 5(cA^LTtJ:v^ 

[0090] <mmw>*mi<?)m 1 <rm&rmmx- 

(4, -Mk L-Cia^SIJtai^T^^^P I D (Proportion 
al plus Integral plus Derivative : it#H ■ Wjt • 
ft) Wtftozi. *)fi->t:i><7)t LXtSS&Th. 

^*aS^Si(4^- 57.^ 2 6 IZX Off o 
TV^. ■t-S7.^2 6(4$*- yT4 l ?i>T^fflI(Cffl 

MD^Wi: LT(7)«t(c4 0****tfcJB*t»BBlEfl;i: t 

«BEtttlW-*£i:TBiBME(BWlE) tOUfcU 
y^fHSrS^L. PWM (Pulse Width Modulation : n 

[0091] pwM$ijffliigK3 2 3(4, *y®tmmu, 
t *7&imm®<?) 2 mfeigs&mmRx/? yfy 
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■9\ 3yAMWMtil ZtlZ'tigMffM® 

h . ^ l^mMz±X4 >y f-JH 1 3 0 7 \WW*FHfi* 

PWMIBI«l|»3 2 3rttf>SWjFF (7-f7U ^71) 
•y770 yT) 3 2 9fcJ: "J JU»«aS*iH»Snfc* 

7t>mm<7>3>^l—? (0^B&) tf)A:tttflE£r^5g't 
[0092] <«7C«^Ic7)«ffffi#tt>ftAmA ( 

«AC7^>-mff<7)2^-C^t6LTVK^i:^ : 3r'l>. - 
*iK*t U ttSHftffllcJ: 0 U S -y h£jWt&*fllj££J: 
itlf . aj*«**«EK«»iS»1-6 J: 3 £tbZ ktf 
.TOJ:3frlilK£«MlU K»£ff-»fci$*£ 
II 1 4 fc*rf . 014 ( a ) O rftyfffe LfgJij {ift* 

Wfc«k 9 WMBEEfc J: 

5.014(b) v>ftm'*?m¥*m!8i--%fflm 

{0093] VfoZtiUtiimjlZWWt&b^oZbfr 
£>. hgK 3 1 3<0B«3-f /H 8(C*S£ 

»*I*IHL SP*>±74 •yf-fg^ 3 0 7tf):*Vl,TV*SHr 

CJ:D£*. 7^-HA*>y^Jffll|5Iffi3 1 536»feO«fP 

±if m% b'oz o izmim^Ms^mffy^mim 
vv«^t:«, mt&mtisitz&^ytiifsmT'mfi&tez 
ndzbizzz. ®xm&%itj}$-mb ix i ioo 

*tyi«ao«HrtT«8BW»fc«J: 0110 OWco«^] 
tt&S:^. iSS^ai«i 1 T-J)§^-5X^2 6cO{i^ 
fcJ: 0 P I I D$i]®i:ii¥tfii5$ii«l#atc 

ioautJjMcffoTJi-yi^iawiMiiRL. «*&m* 

■*-4J:3*ll*l/CV**. 

1 0 0 9 4 ] & 0 . fiAMffC <fc 0 V 

■*HI«jWB< J: 3lC7 9-f A v 

?wj£imwmK£gm%&b Lxmmzfi 
mzmmmEtm < * y^m^m^ *fetz\t ovt? 

TWZZZbtfX'Zi'. ZVStfmmX'ZK^-yX 
<l. Z0)£o%igr£lZ*i]syhbyyA3 1 lfclO 



73 08£!|g»rf&. SfS2<974 .yf*F3 0 8tt»# 

mzitmv& x o ten* lx t x w 

[0095] 05(2ffl)EB:M;H 8fciflK[HlK2 7£Jg 

i«)JH«llIB2 7liJJBHit:*LfcJ:dtcBI 
jSSfufcSEiM >A-?§£gT'$> •).»20KHz*> 
f>100KHz OiSffliSWS * . 

[ 0 0 9 6 ] 0 1 1 Ji#&HJ!<OS& 1 (OlUt^Kfc^S 

«<0»1 OHSSO»Bt«6liiM8[iI»2 7li. ±74 -y 
fif20 1. iS@ii^^-F202. i»«3^;P2 
0 3. im-ay^fy^iOA. m 2 <r>x A •yf-m i f-2 0 
5. i£^iffl?M:*-K2 0 6. H2(7)JtSS3yT>-9-2 

07. -y-y-mmhyyx305. 306. xvyvv 
h. mk. -yi-ymmmm3 5on. t-7&a} 

0B3 18. 7-f;^@»3 19» t-^*-^H0» 
3 2 0. ^T>-73 2 1 . SSEES83 17. 3yf> 
•^■3 4 1. tm3 4 2 . PWM$iJffll|HlB3 2 3 . iS8S« 
ji3 2 7. nyry-9-3 2 8, T.^f yf-^3 3 0. ffi 
Sl33 1. 332. r-f^-H334. 33 5?$&ffil 
X^l. 

[0097]^. 0*<9x-y -y^-yvrnmEm 5 Oil 

±ie01OH7-f AHJJ83 1 5l£#fJW-6. 0+ 

<7)^ryr32\. saiaB3i7. 3yfvt34 

1. ®Si34 2#§S2<7)e-7*--;WF0B34O£tt 

mixuh. ttz. 0+cD±x-f o i , m2 

(0X4 7fff20 5, iUSn-^^2 0 3. WBnyf 
yt2 04. 2 0 7J±. ±§£01^7.^ yf-^3 0 
7. ?g2<97-r y^-fg^308. IS3^H8. ftg 

3yfyf309, 3iofc#*«i&f4. ifc. 04« 

333. 33 e\tmm^mmzw&^ixtzwsmw,z 

tl&^X'h*). 04*3 2 2. 3 24. 3 2 5. 3 3 

7. 3 3 8lim»ei>h. 

[0098] ±M?g$S>(7)ffif8.£mi¥bMzmm-Z> b . 

±xj »/f*F2o i b Lx-m.mzm^tcr>\mos 

FET^IGBTt^otSft*S. ®«3>f;U20 
3colfS:{i±IB06S.^07(^t?taOT'S)l. <> ffi^ 
a^Tf- F20 6l,m2cr>X-i ■y^-» : f2 0 5tM5il 
KUNiSiiTOi. as^«®t'{i^2c07-f yf-*? 
2 0 5li^-7ytt.«(C LTfc 0 . >y 
^-^2 0l5r^y. ^■7-ri>c:i:tcJ;')v->'7';Pm,E 

XJ-yf-m?) 2 0 5Ji. ±7-^ -yf*P2 0 14«*7 
y. «ffi* 5 KTL^iStc?|-7tv^±^L^»^$:^t 
[ 0 0 9 9 ] 1)183 2 0 3 V y V 
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Yy>X3 1 ltiOttSJL. SM83 1 7T'SSS£ 

ftitdk, 7<ju?®m 1 9 cj: Ottawa, i^aj 

?j£e-?&ai[I!B3 1 8t J; 9i !; tf>£tf> 

StPWM$IJffll(I|S53 2 3c7)aj^FF (7>J-y7*70-y 
7") 3 2 9£*7fcffl£U tU}j£«iWJ::y?» 

0«tatc«HSrffoTV^. 7-f**@B3 19fcJ:4 

wmmk. 5fe-rt-7*-;PHins§3 2 o«cjt 9»v> 

VlZffiXh h-7 t£fl££ftaj l . *1T>732 1 ■ s 
SBB31 7 ■ 3*7^3 4 1 •JSfii3 4 2t«t')fli 
j£3ftfcf52<oe-7*-;PK|IIH3 4 0fc:J:9s iSffl 

[0100] *m\com 1 <osas<?MB!BTtt. Uc 
■rsittj:*). ac ?4 yn&mmmzz. 

colon <%£mw>%£mwimT(D± d tzmm 
ztixm. ^mmm*. iSHi<o«BX*«^3 
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